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From shipbuilding, the huge building structures, automotive to medi­
cine - in the innovation race betting on new materials now make many 
areas. In the hands of materials science - not only the future of science and 
technology, and good career prospects. From today requires materials have 
first, safe and functional, and secondly, inexpensive to manufacture and,
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thirdly, acceptable for the environment.
The first branch of materials science in Germany was opened in 1966 
at the University of Erlangen-Nuremberg (FAU). Today, bachelor's and 
Master's degree in “Materials” (Materialwissenschaft, Advanced Materials 
Science) offered by many universities in Germany. Usually Bachelor pro­
gram lasts 6 semesters and Master program 4 semesters. If baccalaureate 
provides an overview of the subject, the Master usually allows you to select 
a narrow focus: for example, working with ceramics, glass, synthetic poly­
mers.
Materials module in which bachelors learn the basics of materials con­
sists of 10 ECTS and includes the study of the structure of metals - 
4,5 ECTS, inorganic and non-metallic materials (glass, ceramics) - 2,5 
ECTS and organic materials - 3 ECTS. The main themes of the module are:
- Introducing into different groups materials; their properties and 
atomic structure;
- Chemical bonding, crystal structure, amorphous structure;
- Lattice defects (point defects, dislocations, grain boundaries);
- Study of the microstructure (samples preparation, microscopy);
- Thermodynamics, Gibbs phase rule, the binary system, the eutectic;
- The phase diagram of Fe-C (steel, cast iron);
- Phase transformations, the basics of heat treatment (quenching); sur­
face phenomena and reactions;
- The mechanical properties (elastic and plastic deformation, tensile 
testing, hardness, fatigue behavior, destruction);
- Metals: iron and steel technology;
- Light metals (Al, Ti, Mg) - Semiconductors;
- Glass and ceramics;
- Composites: dispersed, fibrous;
- Macromolecular Chemistry - polymers, synthesis: reaction mechan­
isms, polymer technology, elastomers, using of organic materials.
Pryazovskyi State Technical University (PSTU) is a Partner of the 
Catholic University of Leuven (KU Leuven, Belgium) under the Tempus 
project MMATENG (Modernization of two cycles (MA, BA) of compe­
tence based curricula in Material Engineering according to the best expe­
rience of Bologna Process). The name of discipline at the department Metal­
lurgy and Materials Engineering at KU Leuven is “Basics of material 
science incl. fatigue behavior”. Students (BA) learn the discipline in the 3rd 
semester (3 credits ECTS, 42 contact hours and 32 individual hours). The 
aim of the course unit is to give students knowledge about:
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- the different classes of materials (metals, polymers, ceramics and 
composites);
- their principle properties;
- the way in which the material composition and microstructure affects 
these properties.
To manage this information, the engineer must have insight in the rela­
tionship between the composition, microstructure of a materials and their 
mechanical properties, including fatigue.
- Stress, strain, stiffness;
- Elastic behavior, plastic behavior;
- Test methods for time independent behavior: tensile test, compres­
sion test, bending test, hardness;
- Failure of materials;
- Time dependent mechanical behavior including fatigue behavior.
At the department of Metal Science and Heat Treatment of Metals 
(PSTU), students study the Material Science in the 4th semester. The vo­
lume of the discipline - 6 credits (1 credit - 36 hours), 102 contact hours and 
114 hours - the individual work of students, oral exam. The main themes of 
discipline are similar to FAU (Germany).
Due to the characteristics of the region - the presence in Mariupol of 2 
steel giants “Azovstal Iron and Steel Works”, “Ilyich Iron and Steel Works” 
and manufacturing machine complex “Azovmash” we focus on the study of 
metals. Graduates of the department subsequently become employees of 
these enterprises. In addition to Materials Science bachelor study Metallo­
graphy - 4 ECTS (total - 144 hours), 72 contact hours and 72 hours - the 
individual work of students, exam is in 5th semester and Mechanical prop­
erties and structural strength of materials - 5,5 ECTS, 68 contact hours and 
132 hours - the individual work of students, exam is in 6th semester.
Our students beginning to study the structure of metallic and non- 
metallic materials, and then the mechanical properties of materials and test 
methods. At the University of Leuven in the beginning, students are intro­
duced to topics such as:
- Introduction of the mechanical behavior of materials;
- Static behavior of materials and its testing;
- Mechanical behavior of different classes of materials;
- Mechanisms of failure.
It was very interesting for me to get acquainted with the methodology 
and logic of lectures Dr. Jan Ivens, ing. Chris Peeters “Basics of material
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science (BA)”, KU Leuven. Topics, which aroused the greatest interest:
- Introduction of the mechanical behavior of materials;
- Static behavior of metals, ceramics and polymers;
- Industrial materials testing;
- Ductile fracture.
I feel very optimistic about the project future. And I don’t doubt about 
the success of the Tempus project MMATENG and its usefulness in teach­
ing students at the department of Metal Science and Heat Treatment of Met­
als of Priasovskiy State Technical University.
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